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In adéition to these effects, the
following were recorded at the HPT, 1200
ppm (ecuivalent to Aanpreoximatelyvy 7f <o
a0 mg/kq/cday intake):

1. Decreased body wei
consunption in P
females.

ght and food
and Py males and
2. Increased relative liver, thvrnid,

and kiéney weiqghts in hoth sexes »F
the Py and Pig.

3. Histopathological lesions in thvroids
of both generations, consisting
mainly »f diffuse follicular cell
hyperplasia in both sexes (with
increased severity in the Pj), and
follicular cell adenomas in »7 2
males (compared to none in contro
or other test nroups). These th
changes are the same as those -
in older subchronic and renrcduc
studies in rats (judged inadegua
by the iAgency) treated at 1900 -
“ancozeb, namely hyperplasia of
€o9llicular epithelium with corre-
sponding increased organ weiznt
and depressed T3 and/cr Ty levei:
{*'ancozeb ®egistration Standari,
~ctober 24, 1986, HED Boc. “o.
0542%;. The toxicolegical =22
>n the rat thvroid are conside
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Study Type: Reproduction - rat

Chemical: Mancozeb (coordination product of zinc ion and
manganese erhylenebisdithiocarbamate)

Synonyms: Dithane 4-45
Sponsor: Rohm & Haas (R&H), Philadelphia, PA

Testing Facilitv: R&H Toxicology Department, Spring House,
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Title of Report: Mancozeb: Two-Generation Reproduction
Study in Rats.

Authors: Solomcn, H.M.; Lutz, M.F.; and XKulwich, B.A.

Study Number: 37R-020

Date of Issue: March 17, 1988

TB Conclusions:

Parental NCEL = 30 zpm (actual intake range, 1.3 zc IZ.3
mng/kg/day) !
Parental LJEL = 120 zpm {increased liver weight in ?

males; renal pigment in 2: 3
P males and femal2s)
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Reprcductive NOEL > 1200 ppm (the HDT, actual intake
range, 70 to 90 mg/kg/day}

Classification (Core-Grade): CORE-MINIMUM




II. DETAILED REVIEW 008038

1

g A. Test Matsrial - Mancozeb (RaH)

i Description: Yellow gowder

? Batch (Lot): D56530

' Purity (%): 84
Solvent/Carrier/Diluent: Rodent feed

B. Test Organism - Rodent

Species: Rat
Strain: Sprague-Dawley (Crl:CD®BR)
Age: 21 days
Weights - Males: 35 to 50 g
! Females: 35 to 50 g
K Source: Charles River (Lakeview), Nutley, NJ

C. Study Design (Protoccl) - This study was designed to
assess the reproductive effects of mancozeb when
admir istered in the diet of Sprague-Dawley rats over two
generations, following R&H Protocol No. 85P-372 (provided
as Report Appendix A), and stated to be in accordance with
Agency Test Guideline 83-4. (Eight minor protocol
modifications were included in Appendix A, none of
which appeared to affect the integrity of the study aor
the validity of the data generated.) ‘

A statement affirming compiiance with Agency GLPs was
provided, as well as a detailed Statement of Quality
Assurance measures, consisting of 12 inspections/audits
during the course of the study.

D. Procedures/Methods of Analvysis

Groups of rats (25/sex/grcug) were fed diets containing
0, 30, 120, or 1200 ppm cest article {(as active ingradient:
thi.cugh two generaticns, 2. and Py (with two mating

periods per generation), according to the following
experimental Zdesign:
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*p

LS A

W

Parental generation.
Filial generation.

Weekl Procedure
1 : P1* rats born
5;j P1, treatment begins (6 weeks old)
15 P1, mating begins
! P}, lactation begins (F**1, F1ar Day 0 postpartum
! litters) P3, one male and one
20 {P1, weaning (Fja litters) female randomly
P1, 2nd mating begins selected from Fia
litters
25 |Py, lactation begins (F1p litters) Treatment begins
! |P1, adult males sacrificed
30 |Py, weaning (Fjp litters)
adult females sacrificed P2, mating begins
35 P5, lactation begins
(Fpa litters)
Py, weaning (F3a
litters)
40 P2, 2nd mating begins '
P;, lactation begins !
(Fop litters) ;
Py, adult males !
sacrificed
45 Py, weaning (Fop
! litters)
i adult females
| sacrificed

“
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P] males and females were offered diets containing

mancozeb continuously from 42 days of age* throughout

the premating period (minimum Of 10 weeks)*, as well as
throughout mating, gestatiocn and lactation periods. Pj

males and females were exposed to mancozeb from conception
through weaning; after weaning, these animals were

" offered diets containing mancozeb for a ainimum of 10

. weeks (premating period) and throughout mating, gestation
and lactation periods. Control rats were fed untreated
diets through the same periods.

Adult animals of both generations were observed at least
once daily for signs of ill health or reaction to
treatment. Male body weight and feed consumption were
recorded weekly during the P; and P, premating period,
whereas female body weight and feed consumpticn were
rzcorded weekly during the premating period, the
gestation and lactating periods. Physical examinations
were performed weekly on all adult animals. Offspring
(litters culled if necessary on postpartum (PP) Day 4

to five/sex/litter) were observed at least once daily to
detect dead or moribund animals. On Days 4, 7, 14, and
21 PP, pups were individually handled, weighed and
examined for abnormal behavior or appearance.

Necropsies were performed on all P; and Pj adults (males,
after the second mating period; females, after their
second litter was weaned). The reproductive organs, as
well as liver, thyroid, pituitary, kidneys, and any

gross lesions were collected and prepared for
histopathologic examination for all P} and P adult

rats. The liver, kidneys, thyroid and testes/ovaries
weights were recorded at necropsy. Microscopic examination
of hematoxylin and eosin-stained sections were performed
on all tissues collected from control and high-dose {1200
ppm) groups, and gross lesions from the lower treatment
groups of both Py and P; rats. In addition, thyrocid,
pituitary and kidnev (females only) were 2xamined from

- -

Curing the first 4 weeks of treatment of the Pi,hcwever,
iietary concentrations (administered as mg ai/kg Zeed) were
sctated to have been adjusted as follows, "in order to Kkeep tne
=g/kg/day of compound intake as ccnsistent as possible”:

'Dietary Concentration [(ppm) during:

IZ3up Powk 1=2 1 Wk 3=4 WK 5-10
Zontrol | § ) , 0
cw-Dose | 13 | 21 ' e
4:d-Dose ! 30 : 120

E SNV

(W)}
o
o
(% Y]
O &
.
1 e
o
o

Zlgn=-Cose
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lower treatment groups >f Pj animals. Thyroid, pituitary
kidney, and liver were examined from mid- and low-dose
treatment groups of the Pj. Perls’' method for iron

wag performed on sections of kidney and/or liver from
representative P male rats receiving 1200 ppm (Animal
Nos. 85-11151, -11152, -11153, and =-11172), as well as
from control group representatives (Animal Nos. 85-11001,
-11002, -11003, and -11004).

For statistical evaluations, the litter was used as the
experimental unit (designated as the "proportion of
affected fetuses/litter”), with the level of significance
selected as p < 0.05. The following pair-wise statistical
tests were employed to compare the following parameters
between groups:

1) Fisher's Exact, for: Incidence of preanancy

; Clinical signs

! Maternal death
Litters with stillborn pups
Gross necropsy
Histopathology

2) Mann-Whitney U, for: Live fetuses/litter
Dead fetuses/litter
Sex ratio

3) Dunnett's*, for: Parental body weight
Parental feed consumption
Offspring body weight
Absolute and relative organ
weights
Length of gestation

In adéition, tae following indices were calculated for
the P; and Pj adults or Fia, Fips Foar Or Fpp offspring:

Mating Index (%) = Number of females that mated x 100
Jumber of females used for mating

Fertility Index (%} = Number pregnant females x 100
; NumLer of temales mated

Number of females producing
Gestation Tndex (3%, = litters with at least one live pup x 100
Number of pregnant females

*4hen “ne-way aNOVA is significant.

)



008038

Total number of

Viability Index (%) = _pups alive on Day 4 PP x 100

, Number of pups born alive

i
i

Total number of

Lactatlon Index (%) = pups alive at weaning x 100

E.

Number of pups alive after
culling (Day 4 PP

Results

{7 2 anal Report provided 42 summary tabulations, namely
Report Tables 1 to 41, derived from 530 individual animal
data compilations designated Appendices C through 22.]

1. Diet Analzsis - Analysis of 20 representative weekly
sanples of diet from each dose level revealed
concentrations of mancozeb averaging 98 + 3 percent
6f thecretical (Report Appendixz B). The “chemical
was apparently quite stable for 7 days' storage at
rocm temperature, at which time conversion to
ethvlenethiourea (ETU) averaged 4.1 percent (vs.
2.4% after one day - see Table A from Appendix B
appended to this DER).

2. Clinical Observations (Summarized on page following,
as DER Table 1) - No treatment-relcéied adverse
clinical signs were noted during the premating,
mating, gestation, or lactation periods in males and
females of either generation fed these mancozeb
diets (Report Tables 1, 2, 7, and 8). Two deaths,
however were recorded: one P} dam in the low-dose

" grcup (30 ppm) on Day 19 of gestation; and one P1 dam
on 120 ppm while delivering during the second mating
period. MNeither of these deaths were considered
traatment-related according to tae authors.

During the l0-week premating pericd, body weights
of 21 animals in the highest dose group (1200 ppm)
were significantly less than controls, starting
fr-m the second week for males and treatment Week 3~
r females (Tables 1 and 2), anc acknowledged as
treatment-related by the authors. Body weights of
the two lower test groups were ccmparable to controls.
Bodz weights of high-dose Py £females continued to be
decressed thro'.ghout the gestatizn and lactatfon
periods of both mating pericds {zenerating Fis and
F+- offspring); weights of 30 anc 120 ppm 2?1 females
wera similar to control values tihrcughout these
periods f{Report Tables 3 =0 3).

o
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Mean body weights in the second generation mirrored
those of the first. Whereas values Ior Py maliss and
females in the low- and miéd-dose groups were not
different from their respective ccntrols, the weights
of high-dose animals were significantly below control
from the beginning of the 1l0-week prezmating period
and throughout both matings, F35 and Fpn (Tables 7

to 125,

Food consumption amcng high-dose {but not lcw- or
mid~-dose) animals was significantly less than controls
throughout the first 10 weeks of treatment /Report
Tables! 13 and 14 - extracted here in DER Table I),
but not during either ensuing gestation and post-~
parturition periods (Report Tables 15 to 18). The
early decrease in food consumption at 1200 ppm wac
deemed treatment-related. On the other hand, no
effect of mancozeb on food consumption was found
amongQPz animals at any period {Report Tables 19 to
24).

3. Compound Intake - 3Based upon body weight and Zocod
consumption data (Xeport Tables 13, 14, 19, 20, and
25 to 32, derived from individual animal data in
Report Appendices Z through FF), the actual
{calculated) mean intakes of mancozeb (mg/kg/cay
ai) during the various phases of tais study were
summarized by the authors as follcws*:

Sex/Period ! 24 ! P5
i" Dose Group (ppm) i Tose Group ‘com)
: i 30 120 120G . 0 ¢ 120 1200
Males/ ‘ i :
Premating P1.73 £.95 63.90¢+ 2..1 ¢ 2.8 37.11
i I . :
Females/ i § :
Premating 12,06 3.22 ¢ 332.30 243 0.2 114.26
Females/Fig = F1p:! !
- Gestatiocn 2,02 3.27 . 26.57 Z..3 3.40 23.20
t i : 7
- Lactaticn . 4,00 17.33 133.33 $.22 13.3C 189.30

Females/T:1yn = Fopii

- Gestcatlcn i 1.33 T.iT 0 TRL3T .7 T.3C 24,37




0638023

The increases in daily compound intake I all treated
groups during lactation periods of the 2: and P dams
were considered misleading by the investigators, who
ascribed them to “he fact that "boch dams and their
offspring consuming treated feed" [as evidenced in

Report Tables 22 and 24].

4. Reproductive Qutcome/Litter Data (Summarized here as
DER Table 1I) - The authors reported nc zdverse
reproductive, fetal or neonatal effects* at any
dietary level of mancozeb during either sf the
mating periods of both generations (as summarized in
Report Tables 33 to 36, derived from individual
animal cdata in Report Appendices HH thrcugh RR). A
number of statistically significant diffsrences in a
small number of developmental parameters were recordec,
however, but these were not considered rzlated to
exposure to mancozeb, but rather random Zluctuations,
as follows:

For example, among first litters (F143) =Z P females
the total number of stillborn offspring was higher
in all three dose groups cormpared to ccnirol, but
the increase was mostly contributed by cne litter in
each group (all 7 at 30 ppm, 5 of the 9 at 120 ppm,
and 3 of 6 at the HDT), and there was nc apparent
dose-dependence. Among high-dose {1200 :zpm) secong
mating litters (Fip) of P} females, a Zecrease Ircom
control {40.7 g5) ir mean litter weight =z=c 37.3 g3) was
recorded, which the authors suggested may have been
the result of older offspring eating the <:seatad
diet late in lactation, since mean body weight in
this group was unaffected earlier {during aursing).
An increased number of stillborns {11 vs. 3} was
_also found in the nigh-dose group (F35; =f tr=ated
P, females, but all of these came Irom .ne litter.

5. Organ Weights - Compared co organ weign:s similar
to control values recorded at lsow- (30 zzm) 23nd
mid-dose (120 ppm) levels amcag P imz_.3,
significant increases considered treatzent-r2lated
were fcund in liver and thyroid weight £ nign-dose
males and females, as well as in «<idneys =I algh-icsze
females {Repor% Table 37, Appendilc=2s ni 71T,
extracted here ian DER Table II:. lzzr=zass In
relative liver weight among mid-cdcse 2+ anima.s
was considered Zortuitous.

rrar-ilizy iladex, jesrtaticn index, L2n5tih I esTiTiun,

sr sther develspmental funcuions; lLltzer s.Iz anc
siapili=v; sup survival or Welgnt: zex 3Toc.
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Treatment-related increases W#=-2 also recorded for
liver and thyroid weights of iigh-dose P animals =f
soth sexes, as well as for kicdney weights among
nigh-dose females (Report Table 37A/Appendices UU and
VYV, summarized here in DER Table II). Additicnally,
the slight (5%) but significantly increased mean

N relative liver weight among P2 males at 120 ppm was
considered treatment-related, 2ven though the authors
noted this effect wasinot founé among P] males »r P
females, and no hlstopathologzc changes were evident
{see below).

6. Gross Necropsy - There were nc gross pathological
changes considered treatment-related among either 2?3
(Report Tatle 38, Appendix WW) or P3 (Report Table
40, Appendix YY) anlmals, nor any which could be
substantlated by corresponding microscogic
examinations. The following iacidental gross
observations, however, were recorded: (1) Statistically
significant increased incidence of "prominent lobular
architecture” among high-dose =2ales and/or temales
as well as control animals (see DER Table II here);
sut without any consistent correlation to
histopathological changes; (2) Unilaterally flaccid
and/or small testes in a small number of treated P:
and P2 males but not in contrecls, correlated
#ith microscopic evidence of testicular atrophy at
120 and 1200 ppm; (3) Enlarged uteri among =reat2<
3. fzmales ‘in 2, 1, and 4 anizals at 0, 122, znd
1200 c-pm,respectively) but aot in controls [ncr in
any P2 females), corresponding to dilatarnizn
aicroscopically.

7. distopathology -~ Treatment-related microsccpic
changes were tound in thyroids, kidneys, and
situitaries of both P} and P5 zenerations, zut not
in other tissues and/or organs* examined {Report
Tables 39 and 41, derived frcm individual animal
jata in Repprf Appendices XX and ZZ).

The mcst prominent changes wer2 observed in zhe
~ayrecid of all high-dcse animals, *nvolvx ng 3iffuise
ayperplasia as well as related lesic {summarized
ipove 1n DER Table I}. A summary acyuun;;:; <% tnese
znanges as to Lncidence and severity was a.so 3riuliese
in the tText Dy wne autiors, as follcws iderived Irom

Reporz Appendices XX and 212):

® inZ accesscry reprducntL

3 2 7
n, 3<in, _y/mpn ncdes, nladd

(R

cn

-
Ed

[\ (U

o
c
2
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H Males Females Males Females
Group* Control 2 3 4 Control 2 3 4 fControl 2 3 4 Control 2 3 4

Number Examtned\ 25 25 24 25 25 24 24 25 25 25 25 24 25 25 25 24

Follicutar cell

hyperplasia,

diffuse !
Minimal {0 0 0 9 0 0 1 16 2 a4 2 0 3 0 8
Miid b 9 0 13 0 0 0 6 0 0o 2 2 0 g 9 15
Moderate 1

Nodular/cystic
fol l'icular cel!
hyperplasia

1
i
! ,
R 0ot 2 9 6 0 o

Fcllicular cell
adenoma : 0 o 0 3 0 g 0 9

“Control, O ppm mancoZeb.
2, 30 ppm mancozeb,
3, 120 ppm mancozseb.
4. 1200 ppm mancozeb,

Zqually striking in incidence was tne presence 3f
srown globular pigment in the lumen of the proxima:
rubules in kidneys of both sexes and both generations
fed 120 or 12900 ppm mancozeb. The pigment was
described as limited to the luminal space with no
associated changes to tubular epithelium. The
suthors repcrted this luminal pigment was negative
for izon in representative sections of Kidney stained
by Perls' method.

An increased incicdence of cellular hypertrophy

and/or vacuolation in the adenohy-cphysis portion >E
pituitaries was recorded in treated P?; animals
{statistically significant only in females), 2sut zaly
among ?3 3raups. Since there was an increasec
acderate s=verity among the high-<dcse males ai
nowever, —ne authors ccnsidered this pituitary
lesion %o pe treatment-related for 1200 ppm males
snly.

[}
n

2CT232,

Jthner WicroSCOpPLc ~hanges occurred « <
incidence seTween Jroups, or sccurred sgor
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and thus were not considered to be related to
mancozeb exposure. ;
]

In summarizing the necropsy data, the authors asserted
that there were no treatment-related gross changes

in either Pj or Pj animals that could be substantiated
by corresponding histopathological examination.
*Induced microscopic changes were found in thyroid,
pituitary, and kidner of both generations, generally
at a higher incidence and/or greater severity in Pp
rats. i

The microscopic NOEL for thyroid and pituitary was
proposed as 120 ppm, while that for brown pigment
in renal proximal tubules at 30 ppm. ©No treatment-
related microscopic cthanges were found in
reproductive organs of either sex at any dose.

8. Summary - According =o the'authors, mancozeb at
dietary levels of 0, 30, 120, and 1200 ppm had
the following effects on Sprague-Dawley rats when
administered through two generations:

offspring
Adults (P4,/P>5] (Fyas, 1h/Fo3¢on)

Sroup ° (0 ppm) No effects No effects
Srsup I (30 pea, Yo effects No 2ffects
Sroup : (120 pem) rncreased relative _iver.- No effects

w#eight (P, males:

3rown glcbular pigment within the No 2Zfects

rumen of the proximal tubules in

<he kidney in botl sexes (Py and Pj)
sroug & {1200 zom) Cecrease¢ prematinc sody weignt and No =2ffects

feed consumption P4 and P; male and

female)

Secreased jestaticn and lactation body
weicht and feed ccnsumpticn (Py and
?2)

Increased Liver {relative)}, Xidney
frelative) and =avroid {absolute and
relative) weights .a Both =sexes (P
and 23,

41crosSccplC changes i1n the thyroid,
<idney, and situizary 1a soth sexes
P29 and ?2}
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Thus they concluded that, at the levels employ=ad,
mancozeb had no adverse effects on reproductive
capability »f adult animals or, on the health and
survival of their offspring. In the parental
animals, no treatment-related effects were seen at
30 ppm, ané the only adverse clinical effects seen
at 120 ppm were an increase in relative liver weignt
among Py males and increased incidence of pigment in
the proximal tubules of the kidney. The toxicologic
significance of these findings was considered moot.

F. TB Evaluation: CORE-MINIMUM DATA. This study was
conducted according to acceptable practice for this
type of toxicology assay, and adhered for the most
part to the Agency Testing Guideline for Reproductive
and Fertility Effects (33-4). From the data amassed,
the following parameters are conﬁidered valid:

R [

Parental NOEL = 30 ppm (approximéte intake, 1.5 to 2.3
mg/kg/day)
Parental LOEL = 120 ppm (increase liver weight in Pj
males; renal tubular pigment
in both sexes of P; and Pj)

Reproductive NOZL > 1200 ppm (HDT, approximate intake,
70 to 90 mg/kg/day)

At the HDT (1203 ppm) the following were also recorded:

1. Decreased zcéy weight and £ood consumption In 23
and P males and females.

2. Increased rzlative liver, thyroid and <idney
weights in zoth sexes of the Py and Pj.

3. Histopatheclzgical changes in thyroid, <idney anc
anterior pizuitary in both sexes of the 2] and ?:.

ATTACHMENTS (Feed Aanalysis; Summary Data Tables)
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ATTACHMENT I

Feed Analysis
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Page is not included in this copy.

Pages &_ through g§ are not included.

The material not included contains the following type of
~information: .

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
" Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.

FIFRA registration data.

The document is a duplicate of page(s) .

! Information about a pending registration action.

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




